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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an electrolytic 
capacitor with high breakdown voltage, which has superior 
impedance characteristics, leakage current and reliability. 
SOLUTION: This electrolytic capacitor has a constitution 
using a capacitor element 1 2, which has an anode foil 1 
comprising a valve-action metal in which a dielectric surface 
oxide film is formed on the surface, a cathode foil 3, solid 
organic conducting material 2 formed between the anode foil 
1 and the cathode foil 3 and driving an electrolyte solution 
10. Thus, the electrolytic capacitor at the high withstand 
voltage having the excellent impedance characteristics, 
leakage current and reliability can be realized. 
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-a s ^'-/y^A. l. 3-wf)i"0 > ;^^/'j 
■>A*e.I«h5 1 a«±r*-5s»*is 1 0 CC§B«©» 

[If 1 2 ] |g«jfflmft?^©^©«*^ 2 0 0 °c 
Wit 5 * *3 > *oHtfflllS?)goa!tiaS3 0 "CCCfcW 

*EE#8 0 V«±r*«»«JB 1 1 KIBtt©W?:3>?* 

>-y-o 

[0 0 0 1 ] 

«ftm«t#tt, fflH14K:«ftfcl«Bm)I©«e? 
[0002] 

5fena4; >3 ^afiSjaiS^l^r© > b - y >X»ft36S 

«ftn^fc©*s*&6ftri>S. c © «t -5 ^cg*{cis 

A*fc»K. mmmmmm axr. wmaitm) ©e 

#«©[°J±, fc-SWi^U-*©^©®^ S>.2»C^ 
ttfffi> ^*S**Si»«iS^f-7 -f ;VA^©^- h 
f6*Rft%ii*^L-C»6»ftS«*ffiS^*4-fe^-U-* 

[0 00 3] Sfc. -fe/-tU-3r©3»*fb©K^iOr 

ft-Cl^^o S P>tc. bn-;l/, W7x>, 

x >; >©*^-7-^6fb^K'fbS^fcJ; <o mMicmm®. 

-905 1 7-*&tf#J(R) „ 
[0 004] 

©e«SB4-S^a-CiS< ti> 1 0~»1 OmS/cm 



(3) 

3 

omasa >^>iraf#e>*iTi,>tt(,>. 

[0 0 0 5]—*. ■fe^U-^OjgtaOffij&OSXOffl* 

i^— ft. &ZMzmfrznttwm^<Dg.mmmft> 
tix Steffi, tmmticws&WF&.&Dm&ic i y . 

[0 00 6] HK. #-*>»it:i:fctt&^©i®y&# 

fe u < «g^c j: k> mmt l tc -fe * v - z « , sme« 

£O t «S»lK4»^©$HBcK: «fc S V a - h ©ifJJDi IOM 
[0 00 7]—* fU-Jk 3^:7 <b5W 

<tg.<mcyx.ffimmmjj) t ^ ifft^fc&fc^t&m 

*fcdti6*fllJiSU?t«^«:*j^-cfc. x- 20 

ffiia©^ a - h *S4t5^*-7fc. 
[0 0 0 8] *^»$e*OC©«fc5ftBjB*»?9lL. 

©r&s. 

[0 00 9] 

[■BH*»9l-r*fcJ60*©] ±ISl$ig£jlS&-<r.£fc& 
^Lfc^FfPffl^K^eft-SBiffii, Ptffii. ±i3R9S 30 

mfrhtez^^-y-m+zm^temwit ufcfe©T$> 

[0010] 

SiSSi. P&ffiSi. ±IH»ffi?5iBEei5£©ra(ci9: 
W 6 ftfcH#Wf8**tf#> 6 ft £ =0 f r >-9-3S-? £ N C 40 
© 3 > =f > SSS® £ * tc jRlfrr £ #fi«tt©# 

i^-xi, c©£js*-*©psp^4i£it-r 

t**>6ft-5«fi&iL/fcfc©t?*S. C©«t^CCJ:ti(f. 
g|J»iC*il,>-C®ffl©a!a**0 < C <t*5-e 

s. ^•©tt^'C>f-^>x!(ttt©an/cmt?3>f r > 
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[0 0 1 1 ] lf*I2-3{CE«©»W*. M«q|lK 

7. 7, 8, 8, f h7V7^ 
*rS*J J t$ls$k&to£V*:<Dmm& (fcTF. TCNQii 
fflil^) £L?cfe©-C*y. C©«J^Cj:ft«, T 

cNQ«K*a*««-s«-rsci"c. iftt^stt^w 

Off b\*}%tic$v+ft!tc3m?zct&~e%z<D'e. 
#iC100kHz £Ub©i*J3?&f£i«K::tet,:>-c fe -C> f - 
£*> X^ftfc^tlfcrniSa >f-*> -y-^ffe. ti 4 . KK , 
TCNQUftffl^-b^-U-^SMica:^^. *£l>B 

i«*si>Bz ffl«±m@ l fc a > 7= 

IBOfcTCNQSjffiBKSaH, -e©f^*PS{tf €>C 
[0012] lt#94 ~6 tCB*8©»5!tt. W*3B2 iC 

Xbr- , J>. ^^*Wbt*n-;K xjv*>{b^^7 
4"x6©8f«{* (jar. cn6»itf§tt*yv- 

4t^) (Om-^mth (f!»^94) > S/t^-OS-^©© 

tct. h«cb. ^©*smf#e.ns««ttw^iF4«€.® 

Lfctm-«£*ffi©JH#£*>tt{c «fc •) . {b^S^tc i 
flBSjt^^>Ybsj<yriy>iOfc (i»*3i6) fe© 

-C&S. C©HWBCJ:n«. «S«-&CMB^«. ^ft< 

^ft < t fe±i Bfi^tt* /7- i rn^tsmm 
5cit, stffis^©»^«. i!>ft< t&m^tmitm 

-c^^o-e. ^(ci o o kHzjy±©i*jg?g^cK:*j«,> 
r ^ > f - ^>^itttccsnfcmfts=' >7 s >-y^ff 6 

wmmtct.mmum-ii? s c t k j: y § ^(c^mtt^ 



(4) 

5 

s. 

t o o i 3 1 crih (ommmB^it^Eic^mm 
fsSkLiam. cft#»^fc**l4i*^©F*3lH5K:*r 

Ci*tt^fe©tii. 10 
[0 0 1 4 3 If 7 fClEtS©^BJ«. i*3j«S 1-6© 

C©*W5KJ:titf. f!Tj$©iI«J, WBffi&LttKmm 
T€r»fS U tumble te t>t . if ftfrB£{b£gi£fi«X"r 

2>mfizi£< mm? s c t * & <t i> 5 itmzm-r 

£„ 20 
[0 0 1 5 3 ffJfcJf 8 SCgBtt©^^^. SW&B7 CCiBiS 
©«tBtctet>-c. «B*tc«»Sii-4«j|W«:. *»?« 
*«i*r **»K*5(r>-c. ra*fc{*tt*©*lMb»© 

1 nm%vwiex&ifi3 o °c©B#©ma*/c(iS 

»©*IKfcW©^iK*K*WS^^*>iI*# 1 • 
Ox l 0- 13 ^;U/dm 3 JiU;©&©£ffll,>?c#J&£t<fc 

^«ftT3^>»*Wr4{t^«l©4lWtt. =MT 3 

>» T>*-9A©»J:t)»;tti*<l>&< ifenfeU: 30 

WB?s©*aj ti>-3 tcmffife±<Dmm&(D'j>tj:i<> => > 

[0 0 1 6 3 zkSS-f 1 . 0X1 0- 13 

^/dm 3 *«©5£ifi«tt©igg h 57* 

*^©1tfi£-C3>7 : >-y-?: 
U fc*§^ ias - «S«1^St3iT W*. it 6 o -c - 
9 5%RH) -e©SI^ISfCR^g(^(c*Jl»r«. 

tt©tgs©ia»«c £ *) mnmt&mmb j pT < . ■*©« 40 

[0 0 1 7 3 l»3j^9 tcE*S©»9itt. IS*3«8 (ClBtt 
WT4{fc^«©4«*. HI7 5>, T>-&^A©gf 

•3. cn6©a«Hwt>-rnfe«[Sifc««[«©*Kfb 
m<D\m.ifi 1 s«%-cs'jsss* 3 3 0 'comommgtc 

{^3^*»fb«©*««*KfcWS*SR-f*>«BE*J so 
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1. Oxi O^'Wdrn'tiiWiC-C, bu&©J: 

[00183 mmm 1 0 kih«©sib«. n^istce 

^QAWMftfigm. 1 ~ 1 1 ©T;l/+^S*fc«T >; 

s *v-;Mb£$^ BI3SS;t s y>fk^»*6i 

mc £tUZ , «jWSi|i-c©«»»)»Sl£;(cJ: O^HKb* 
-Y*>*s*fei;fc«^CC. *Hffcift'ft>iN-C-N© 
T 3 > ; >*<!:©SJ£-53'S?lf3S©5KiIlK5!)^^^/ c 

[00193 nt389 1 1 Kia*©»ii§tt. mmz 1 0 
lSK©«W«:4ji>r. TA+ASBftr 3 ^ 

fb^^©4^3!)U -y^;u- 1 , 
[5, 4, 0] •}>f ; -fe>-7, l-J*>l-l, 5- 
^Tlfb'Vi/a [4, 3, 0] ^*>-5. 1, 2, 3 
- h >;y 3 ^V'J^^A, l. 2, 3, 4-t-F 

7^?jH' 3 y'/i;; 1 )^ 1. 2-y^5^;i/-3-x 

5^/'Ji^A, 1, 3, 4-h , ;^/L'-2 
-x^Wi^/'^eJA, 1, 3-^y^;U-2-^ 

5 ^y--)A, 1. 3 - (- 
3' ^T"? 1 ^) -fS^/'J^'jA, 1, 3-^^JU- 

2 - Ff t ^l"f 3 ^V'^^A, 1, 2, 3 - h U ^ 
rt'-l, 4, 5, 6-fh7tFDfiJ;i/')A 1 1, 

3 - g 1 ;!'^ 3 V ^ A, 1 3 -x^jb 

--fsy^/y^A. 1, 3-yy?;K>7^5^/y 

fA*61lfh5 1 «JM±*fflC>fc«fi££ L/cfe©T$) 
5= C©«JS5Cj;n«, «WK©®»«*flf<-r-5.Ci 
W*5±, Sf^SicfeSns©^. m^-WMT-Vcy 
«*?«©J1-*^©il**l»±r*5±tc. ifts^tttc 
«n?c -c> t - y > x ©fic 3 > r>-?*mmr -s 

[00203 araas 1 2 (cia*8©i%w«> 1 1 
latEc^BjJcfcii'r, «j»&©&8i©&*£ 2 0 0 'c« 

±£ L. ^omfl?«©I'J«fi*3 0 °Cfc*5ttse^K% 
1. OmS/cmtiliL, ^•o^c7Ef6^*£E* 8 0 V 

(*fflM©fc*«:3>f>D-|)ifii-ii{:Si,>M 
KWSnS) KJ;0^D-S3>t ; >-9-P 1 3SPEA©Ji^(C 
iS^H©^. *fcCftfc#53©S©K©¥H#W:F 
A***«IWlBISi©»^*s*ir> <3Rftff*J(SVO /ctofc 

4>St«-C#. ^c<t«i«Efe+»{c*««>fc»(cW«E© 



7 

[0021] w&zfj»zm^-cmnmttzmf8.L> 

vm^vnmm. -t^u-*, Hf*sfl?st> ^a©wp 
gPM fc^ * fir ^-^rtltcfff c x n 

«>. 3>?*>im&©J3E#iJ?#*L<fttK 
[0022] iJMi#2 0 0 X^±0«IW««IKt 

urii, 3-w/'jy>-2- 

(ifllWIi, 3 -^JL— 1, 
';y>-2-t>:»,#260'C) > 1, 3-^?* 

-2 s $ r v r y^v>jy^ i , 3 -s^T-M^u- 2 
-f5^/>;y^> (iDiftfiKtt, i, 

s yyyy y> : 3 6°C> 1. 3-y 

7'D tVl— 2 - 5 y ^ > : i»*2 5 5 °C, 1 - 

y^;U-3 -x^Jt/- 2--f 3 ?V<)V>S> : $S.*2 3 

o*c) , i. 3, 4- h >; Tii'*^- 2 - -f 

^> (JrO^frlftfCtt. 1. 3, 4- I- U>f;>-2- 
-Y 3 #Vy^y> : $1*2 4 1 °C) . 1. 3, 4, 5- 

f h7T;i'^i'-2--f5^/';yy> (i^ftftiftk: 

1. 3, 4. 5-f|-5 J ff;V-2-'f StSVlJi? 
^> : $.£.2 4 9°C) . JI«^h> UOJIftlftiC 
tt % T-7'fO7i'f->:M204 , C) . ^-ffir;l/3 

(j:0ft<*Wtc«. ifl/>^'j3-;V:M2 0 
rc. yy-tzy> : m&,2 9 O'O , #-#*-h (<fc 

!)IftW(C(ix?U>*-!j{*- F : $£2 3 8*C V 7 
a fcTU h : 4 2°C) ^*J0J^-C# 

[0023] &te, *mn<DM»mtj:9m<DBmttbm 
wt vxomtmic^xmmmicm^xmm-r 

[0024] m i (a) , (b) it^momm^^f 

ZtfckbtcW&mX&Kl, mi (b) KteUT, x?? 
> ^Jffllfc J; K> SKHfcfflffif fc b fctlcHtJSIK «fc «3 H 

2 £ b fcT A> 3 - 1> 6 ft -5 P§«g 1 £ T >U 3 
-fAf*X^> y «B1 1/ T ft £ Rft «ft 3 © pa tc -fe > < 

mmztmitLtc&icmitmmtcj: k> wmwmt&m 1 

«fc 0 ±I2SW«4 A*Mb«Hffi©tr»-rti*>©*S(CJ: 0 
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3>f r >-^3R-?-l 2*5^1*1 2 AfcftSRU Cft6© 
gtm#Hft£BSl 1 i|^SS3 £©|iBtcB&WBM*S1* 

2*mmi>. cnicmmmi o&^Lxm»mmm& 
W2<,c&m- ; mm-rz>£tic£-z>x=i>7 : >-y-m*i 2 

*-5l>ttl 2A*«fiR-r-5. COn>f>ttf 12, 
12A4B1 (a) K^Vi-J:5K:WfiPJ18tt©rJV5i 
^A©#)l^-X8iCIt3«fl-r€.iftfC > c©r^s-^ 
A©^H^-X 8©j»SW**=f A^6ftS»P8Ptt7 K 
J: <3 P»S 1 RtfttSffi 3 ©* ft -en #>6 z£ fcB b 1t9W 
10 «£Bffl©K§ffi y - F 5 £ RMS y - K 6 ^r^PSPW 7 *Jt 

©IiJffig|5£?S5 «fc ^ K Lfcfe©T*S. 

[002 51 12 ( a ) ~ (g ) a^HJ©Wgn>7= 
>1fffl©|«ffiS 1 =£-JibTM^-r^?c2i)©iSjgXS^ 
^L-fcfc©"C*fJ. S-TIM2 (a) (C^-Ti^K, 

5-^AS2 l%l^>miltiWi:l!'5 t > 

yg2 2 02 (b) ) «ciMt«ia*jtu. mmma.it 
&m i i zBtftucmmm 1 m 2 

(c) ) . C«SS1412 (d) JCm-rJ: 

02 (e) icitJ:^{ctt^2 4^Si<^M 
^Il-r-SCi-C, H2 (f) CC^-TJ:5 

tc@#w**«M2 *«®{c0fiSttfcKSS 1 £*i&-r 

5. at>rH2 (g) (c^-r^^jc, «±©J:*>i;c*ij& 
StifcHWiffil £T;I/5x^AS2 1 

KJ;i]3>f>fIf 1 2*«J5£OTI,iSfe©'C*-5. 

30 >r : >-y-*^ 1 2 znmm 1 0 £*tc^jsnfgf«©^ji 

□35tf 7 (C <fc ») 1 S^FtSfSS ©**l^nd^» 

m b tcft$$mmm<Dmm y - k 5 1 mm y - p e *«□ 

SW7?rma-rSJ: i 5(CW±Lr. ^«^^-^9-C# 
[0 026] &tc. *SSW<Wt)ifa>f s >tf-K:fflC>*m 

•y-©m»?K©s^<i: bxn. mmt^totc'g&p-omQk 
m*ttic mmxzz mmmmx * ■*> , r-^n^n 

2 0 0°C«Ji) *^iMKir*C4*Ja*Hr>. 

c n tc a a -r {ss#tt©^#^ii»ms©(^± * s »k . 

Stift^. 

[0 02 7] MiJS^i mftbtcM&L2 0 0*C« 

iOWtijg^ftn^r^ ^ffiTJL.r3-;V^?gg| ; 7'nf 
U>^yrJ-;l/, yi^l/^^^-A, 1, 4-7% 

so ^y^+i^r^u^jKy*-^, ^d?h 
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3-x=F;l/-l, 3 -***!/U^>-2 
T5F^i;N-^^;U7 5F, N, N-v^ 

3^8*81; ^ 2-^ l, 2 b^>x£> s 1 - 

ypt^hy^ y^^&mm : 2, 5 
fb^tFd^^y, 2 - >f 5 £V»;>V>^ig$£ ; 

[0 0 2 8 ] fi£jg«ffi<Di*£> iffl«©»^]l:»»^2 
0 0 °C«±<D^« 1 0 0»CCStOT»j£2 0 0 V^MCD 
mmit*4 0^T^*5C£**SKLlr>. W&2 0 0°C 

4 o i , mmkmoin 

[0 0 2 9 ] *»«011!?«{CMl^387 ^ ><£>M£ 
LTtt, n;r;v*;VT5>a [ h ^^7 5>, 
^^x^T 5 >, y^x^75>, H/x^ 20 

^jt/x^;Wv:7'Pb';l/T ^ ^x^;lri -^PbVl/ 

;P7^>, h y ^y^CtfcVI/T 5 hVn-^^7 
hyter t-W75>?c£] , ^^x^S 

xx;l/75>. ^x^;^i^^7^>^i1t^^o 
[0030] tm&osfc* »*L/<»e»fl&W*^h 
y7^7^>r*o, Kfc#*i*<ttc<D«fn?«>e 30 

y^;^iW7$>, h yx^;ur 5>*a6«c*»<fe 

[0031] *^©«»«K:mi^4r^*iWBftr s 
^n/c^>f : >-y*Ji«"C^^ i , 8 -^nftrv-^n 40 

[5, 4, 0] ^>^>-7, 1, 5-^7tffc»* 
P [4, 3, 0] ^*>-5, 1, 2-^^;W5# 

yy^A, i, 2, 4- hyy^-f 5y^/y>, 1 

;U- 2 -x^;W 5 #Vy l-^^;l/-2-^^ 
;M^VV>, i-y^^-2- (3' ^^^^) >f 

l, 2~^^^;i/-i, 4, 5, Fntry 

* ^/wi^jg ia> c 50 
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[0032] *§tm<Dmmmtcmi<>%TJi>*ji>&8iT 5 
-1 i©7W;Hifctt7 y-;VT;i/*-rm-c4SJ{b 

!/y>ftA*0 UttWfcra. fHR&Wi* 

tCfftl^<»P>^>^*S«'Ct^ 1 1 , 

8-^TiftT^^P [5, 4, 0]^>ir-fe>-7, 1 

-y^-i, [4, 3, o]^* 

>-5, i, 2, a-hyy^ws^/y^-jA, 

1, 2, 3, 4-fb7yf;M^Vy-^A, 1, 

1. 

3, 4-MJ^^-2-x?;K^Vy^^A N 

1, 3-2^^l/-2 - (-3' ^^^) ^s^/y 
x^a, i, 3 -e^y ^;i/-2 - F^t^i-f a £Vyx 

•}A, 1, 2, 3-hy^^-l, 4, 5, 6-r*h 

A. i-y^-3-xf;WS^/i/»JA, 1. 3- 
^;i^>W $ a?vy A3&sjf s 

[0 0 3 3 ] *ffi®«in(Cffil,^im(DM£ It 
#y (2-41BG) :IMftR#y*;W> 

»[«ffn#y*^>». wttifA^BL 7p>i, 
n^BL Pfrtuvm, 7^f>K, tvy>K t .x-^ 

*;v#>K, 5, 6-^^>^*;V^>K, 

hyyy^m, b*a^ y ^ hK : i»iBt*y*ju*f> 
M [W*.tt^^n^if>- 1 . 2-e^^^*>R ^ 

cnec!)#y*;i/*>»©7;^;i' («* 
»l-3) ^L<5^^ hngf^f*. Pli«t/h73> 

K ; IMWR^^^^jJOM -3 0 ) [«»p* 

^^^r3>n s ^^y^K, ^y^^>», x 
r^y;vK, -***y;u»L ^*u>f>M] 
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v#p^-te>- l 

[0034] S^®*»^-r^W«i^i©J:b* 

[003 5] ttjB*%& L-rt*. «SWb^fl«J(c3f5ett* 
; vi/^E 7 ^ Jim. ->*p-M=1J- 
>#;Utf">^, ^*p-^-fe>- 1 . 2-^#JU*> 

[0 03 6] *«BSO«» a^^V^COWWRtCtt. & 

«v>^b^j [y>st y^B^mir] > *3 
«s<b£» *?mt0>wm k v 
*k» vue) tvmk&w, frvmt&mTJizi-ji 

(xfi/>^>;3-^, i/y-fey>ft£) ] i©g§{b£- 
©J. -hafb^gj [o-il-nSItB, m--hn£ 

P - - F DSfifB, o-^H37i/-JK 
m-— F- nv * s— ;k p--h07*^-;k p-~ 

'f:/U-**»«:ii«w 



aft on. 

[0 0 3 8] i*Pff**7£l/Ca:, AVff-^b.AV 
■?'l*lsti> t*- > -tz > £ ©±fc*-&##> 6 ft £ ^ ;l/ 

3A^'j7-K, timMtbxmmitm^TJi^jiy * 

y-JU*^vy>f§Jfli£0. 5~2 0SP*?SS*ni/-Cft5 

io ;V*ji-v >; >^Bife(^©*P5^J^ffl^fcttiK*iS (m 

©=f Aj»tt©<sT*s* L/ < . +^a*f±tt*j»e. ftft < 
ft *) . Jl«*>6©*©«Xtc J: <3 «li**tt*s^b^b 

[0 0 3 9] &(C. ^^©^WftHMO^K-oi^ 

Jar, aBB-r^rM**^-*-. 

[0040] *^©||)l6©?f^*i±D i "i:bl5W-Cffi« L 

g(DRSiltpH (pHi^ST-SiSnS. PH = 
- 1 o g [*JR-f . ffiot, pHjW13«T 

©Nf, *3R-/*>f«S»l. 0xi0- 1J Wdm J K 

fc. &tc. Hffi5 0 0 V-CR*#BMb&JgS£*S{c?|5j3S 
1/ fc 7 ;l> 3 ~ ^ A-f frK?§£ C ft 6 ©*fS?® (SIS 3 0 
•C) K«»U ffi*ifc2. 0mA/cm J -CSmSiE-S 
E±& 3 ttftff (C«» 5 ft £ WBiK©ifcfE*6£mE ( 56 
«f«©W«E**l*-r*) iG*S (8(5£ffi&3 0*C) 

[0 04 1] 



^©fe*> ifmiE©ii^mft?=i 

[0037] *mmim^?>v<D^mmm£K. 

«8?«A ; T-^n5^h> ( l 0 Off) 
yZJVmrtSl. 2, 3, 4-7" 5 WJ-^A (3 Off) 

pH = 1 1. 2] 

o-^H3$lfl (ISP) > (ISP) 
Wit (2ff) , ■?>- s» F (2ff) 
ig&PLfck©,, *?EliJI«8 5V * [0 04 2] 
0mS/cmT*7fc, « 

*j§?$B ; y-~f*VL>5>? F> (5 Off) - x^Ui/^ya-jp (5 0SR) 
vU^>Bh'^^7>*-')A (5ff) tffiR:pH=9. 5] 
7$tjHWcJRF yif*7 5> (5ff) [&fJ:pH=9. 5] 
7f ^lyr^i-JA (3«) [ffiR:'pH=9. 1] 
US? (0. 5ff) . p--hn£tfB(lS) , >;>M(0. 5ff) 
. i£MLtci><D. ikftMEi* 18 0 ★ [ 0 0 4 3 ] 
Vt?*0. «*S«3. 3 mS/cm-C* ★ 

H)g«C ; x^U>^)3-;l/ (7 Off) , {f'Jis'jy (3 Off) 
7yf>ByT>*i>)A (153!) : p H = 9 . 1] 

1, 6-f*>^*W>B(lW) taf?:pH=9. 1] 
1, 7-***>5*;frA'jtf>M ( Iff) [S«:pH=9. 1] 



(8) 
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o--H37sy-;i< am 

My>H7>*-fA < ISP) [ffiJR: 
. ?g8?Lfc4>© 0 A7ESKW:3 4 0 * 

H8?v£D ; r-X^n^F> (1 OOSP) 
h^^-O-T^-^A (4 0SP) 
«Jb©ffc^»*«^. jgJSLfcfc©,, *TEWEtt7 9V 
-C*«P, 1 1. SmS/cm-efc-^fc. 

C 0 0 4 5 ] *»W©50icWI5**5J:cfJt««-C(6rai/ 
fc^^/UsJACDSPaJttBKTCWHJ-C**. 10 
[0 04 6] SPSPWA [ iUMfcWc J:Sft»K] ; -r v 

^6^-S^9'^='A^y-v'-3 OSP, #-*>2 OgP, 

&©„ (^^©fCiaWSBKl*. y-F*JB13#* 
2 o©:JA?LfS]©=i ^^i^^BcSiTS W©*ffigfcfr 

£ . =f A?Lrt»© y - K«ffl«c»-r 4 §p#©is® £ raw 

gL/c^ IRHD (HK=i"A?g§#{4) T\ #6 7 

1 RHD £ 6 6 I RHDtinfc, 20 
[0 04 7] MPgPMB [fgfJJItCiSJJDiifS] \4V?* 

v-3 0SP, *-#>2 0», fflltS0S*Si|5 0gR(c*tL 

mmt. K^aiis-a:a2o(D3A?Lra©3>7 r > 

ffliCg-T S SB#©«ffi £ T-ilte L- fciteS. IRHD ( H 
Sd'AlSfti) T?> #7 7IRHD£76IRHDf 
$> *3 tC. 30 
[0 04 8] (H»©^SS1) HffiTJl/S-fASig 

«r ;u 5 r. Afgi ©hbk vr. 5 «aMt*#irr 

tt<*flE0. 55g/cm ! , (1350/im) 
fig3 0 0 'CpX'3 0»BBSWi-«C 4"C«WK*Rffc 

* 7 * > £ SHKSi 2 i££^£?* - x * 
-5l#±lf ( 1 0 5'C-Cl Ofrm) filg 

7x>i?)i5:S SftWfSS**** JB£*ffiS±% 6 Wet 40 

fc. c ©n >-7 r >-y-^fc*<gi«A 

fMU5 0 Vt^ft3 9 0 nF©?;^ -^A 

wsn^^^-y-is^ff/c. c©3>7 r >-y-^%^a 
a i^tcr ;u s - Aioii^-^ fc£fAC<fc 

AS«3>f>t%«iJl/fc (•y-'TX : 4> 1 3mmXL 

2 0 mm) o 

[0049] (mmcomm2) ij^xwxttmts mis. 

0. 1 3 gr/cm 3 , 5 0 ym) £PIST/U5 50 



p H= 9. 1 
[0 044] 



] 



[SBR: pH=l 3. 2] 
A?g£ BeSTA- 5 x£Af§££.* fcfn-;V£jft%&T> 

( i o 5°c-c i o$mh> im?2>jLm*2>Mm 

fc-fe *■* U - £*> J: Mb^Si^-*' y f n - £H®&<:)£j& 
L tcmmTJl 5 x AS £ Pt@T * 3 x 0 

fc 0 ■€•©&. cc^mfbSft/c-b^'u-^rt-L-c. fb 

y r- y >**K«ai - - 5 1 *±cf - k 
ft s * 4 c £ -ciamaatx w b# y r - y > *f b^ 

£B?ST;V3-^A|g£©iafc^fi£b, «@srBl©«« 
frSh^^&fc IK, C©r3>x>-y-*^-{cm^A 
S*S*JI5 0 V#*^*3 9 0 ix F<D7)V 

5x^Am«3>7 s >-y- ; &*fSLft: : * 1 3m 

mx L 2 0 mm) „ 

[0 05 0] (Htfe©^flt3 ) *7^«t»f (WflC 
0. 13g/cm\ f$50(im) £^17*5^') 
A?f£|&ffiT^SX>?A?gtC&*^tf3g©7, 7, 
8, 8, 7-l ; ?isTS ! ¥sV>jt$>m#ZM15Ltc3g.. 
tfiM-fZCtlC&K) 7, 7, 8, 8, 7-h7->7^ + / 
^£>Sttrearefb;*ftfc-fe^u-£, teio'7, 

7. 8, 8, T V ; 7V7S*SV > Jii>m# : $:mWK.& 
m L fcHir* 5 - AIS £KpSt;V 5 - V Ag*f«H 
L?c„ -£©&. C©^S{ban/c*^ , P-*?r/rL'C 
7, 7, 8, 8, f h7i/7/+/^$>a*4*I 
tCf^JS b fcliTA 5 - AS £ WmTJl 5 i ■> A?g% 

#ni-r4c£Kj:i3 3>T : >-y-*^f#, cn^Hfcjs 
i$i o*a%©"5j^tt^;i/*>-fb#yr-y>^(ca 

at-WE$g-?l*±V-7, 7, 8, 8, fh7->7 
y * -/ y ^ it >«K*©»^i«T©«fl6t?fa» 3 * ?> C £ 
Tl£^«X;l>*MbFyT.=.y>£7, 7. 8. 8, 

^5-^ A?g£^®T;U5^^Aa£©P^(C^b, * 

«snn©*«wj»^*»»fc. ik. c©=i>7= ; >-y-^ 

T-(Cti»«EA*^a$1±. StS«E5 0V#m§S3 9 
0 /xF©7^^')Aii3>7 s >-!)-i?Sf#fc„ C© 

3>^>-y-^*wnast*A£^{cr;i/3^'?AS©# 



15 

mtr !>cmx Lfca. # - >; > ?®mt z k> hp«$ 

X : 4> 1 3 mm XL 2 Omm) „ 

[0051] {mmomMA ) ^momm^m 1 sc 

toot, **?«K:*)K?RB%ffi^ftjyWi||Sfiojl5JS l 

[0052] (mmomm 5 > *#6?§©^i*s©^sg 1 cc 

iRSKLfc. 

[0053] (mmmm e > ##M8©iyfe©ji^ 1 k 

[0054] (mmmm i ) ^mmommomm 1 k 

[0055] (mmoxm b > ##feH3©»t©^ 1 tc 

[0056] mrnmm 9 > *mmmM<mm 1 cc 
fco-c x^u>y^4 : ->?-^'7*>©ftfc?)(cr- y 

[0057] (mmomm 1 0 > *?tw<Dmm<Dj&m 1 

fOSt^r, »2tt(Dft^D tcp - h;l-x>x;l.*> 
$i££ K^>^>-fe?>x;U^>g^©S^*fflt>. 
7j<- x ^ y - JU?§JK©ftb 0 y £ ^ -.>l'i&SK*/B 
l»fcJ£{?K*IU6©^JBl iPMiicLfc. 

[0058] (.mmmm 1 1 > xmnommmm 1 

KfcOT, iffiB^2|llc©«;*>DKjft5£KT>*-^A£ 

as<fc*3S*©s^(**ffl^fc^^»s9fe©^JS 1 tm 
mc ttc. 

[0059] amm 1 > bwta 5 ~v *mt mmr 

mmo. 5 5jf/cm\ J¥3 5 0n.m) fcrfrftiSi* 
0Vflgl3 9 0 (i F©7Vl'5~9A»}S:3>f s >1J- 

*^F-*»fc. c©=j>7 ; >iJ-^^ngWA£^cr 
£»t&Lfc (t^X : * 1 3mmxL2 Omm) . 

[0060] omm 2 ) ^mmomtkomm 1 

"C. «WRA*««UttC>«nJ«Wt©?|5»lil5»{C 



(9) ^Pg^P 1 1 -2 8 3 874 
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[0061] (j:b«M3) pistes -^as^st 

(fflKO. 5 5 g/ci ! , /f 3 5 0 Mm) ^fiE^if 
ttitfcnyfyff^SSS 0 0°C#T3 

S*K^©7, 7, 8, 8. fl-7i/7^/W 
«spfc»»-*E«»Ofc«K:»Sa!l/r7. 7, 8, 

8, ?*h?i'Ts*sissiz>&&mznmwiK.ffim 

je»«E5 0VWtS«3 9 0 aF©T^5-«f 
10 A®j?3>^>1f5Pt-?£f#fc 0 C©3>7 r >1f^?rW 
P«*r A £ T * 5 - £ A»©^l 4r - X icm A L/ fc 

fit *j-v>?fmu:J:*)9Scm*gt±i>. r/uaiflr 

AmP3>7 r >^«RXL-/c (If^X: ^ 1 3mmxL 
2 Omm) o 

[0062] (.imw4) mmTfm-v&mtfmT 

;U5-^ASi©|ffl«:**-7^iSttift^BH& (IffSO. 13 
g/cu', I350nm) ^SS#r#lHlL/fcT^ 

am-3i*±tf-&#is? (3 0 0-cri o^pa) f &i 

20 1 0 git ij m V . SffiK«:HffiSil^»Stfr * £ - 
jR^-tc wk* a *«i Si* ^I&mffi 5 o V#S^« 3 

9 0 MF©T;l'5X^Amil=i>f : >-9-*^-?:f#?c 0 C 
©3 >ir>im^£«P§W* A i*K7^ 3 - -J A«© 

-fX:<£13mmXL2 Omm) . 
[0 06 3 ] (J*R«5 ) JtRW 1 tC*»t»r . m^«© 

30 « wsjttsw i t mmtc h tc 

[oo64] amme ) twsw 1 k#mk© 

tc 

[006 5 ] (« 1 ) »*H^©*Jfe©^Sg 1 ~ 1 1 £ 
Jt£?W 1 ~ 6©r;u 5 Am^n>f c >ir-ccot^-c > 

*sJ;0*i-> ; >^Si4'©->3-- (^) fiteJt 
teLfc^©^*^,, 
40 [006 6] t,>Tnfei^fliSfc«2 0ffl-C*0, 
tttt (^a-hft^fc) *©¥^iit?^bfc. 

[0067] 

[111 ] 



CIO) 
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mmW-l 1 -2 83 8 7 4 
18 





f -120H* 


JE»«BE2«inlll 


x — ifv ftp® 


f -400kH2 


3ttfc<D#*l 


3 9 0 


92 




1 0 




390 


9 0 


fit 


1 1 




370 


93 


ttt 


1 1 




393 


90 


* L 


12 


Xtt<DJM5 


385 


88 


ttL 


22 




3 80 


180 


*L 


10 




S 9 0 


6 9 


«L 


1 1 




3 9 0 


89 


ttt 


1 2 




S84 


9 0 


ttt 


1 3 




3 60 


SI 


ttU 


13 




380 


9 1 


*L 


1 1 


it««l 


3 9 5 


70 


* t 


4 1 


Jt««2 


360 


lOOOfill 


J*.-H 5ffl 


1 5 


&««3 


3 85 


1 0 0 0JELL 


*«-H 8tt 


1 S 


JtR«4 


3 85 


195 




1 8 


ifcRWS 


380 


17 0 




3 0 


lttt«6 


390 


ioo oai 


> * - n 7 a 


25 



[006 8] (XI ) £QH6frtt39. tt&MlOtt 
-era. 4M<DjeM®Sff i^iiitt«l/tfK-f 20 
[0 06 9 ] &$ffl5<Di2'*i>'-$<Dmn<bcy£fflcij 

^i-f>t*- *t>7.\zmti,x k©©*^©^ 
mmm 1 ~ 1 liitistsi-fyf-^y^^ci 

[0 07 0] tfc«W 2 (^'Ji^PV^ 

^Aii3>f>t^», \mmz<ommm# a, 30 

7, 8, 8, f h-5^T-/*^:y^£>4if£J!) ©«&T 

me ©-fe/^u- 3»o»*{b©*R(c*»tfca©3 a ^ # 

h©^%fflt^ffi!n<b*El-3ft:T^5- 
^ASJgn^^-tf-rfc^ S^8 5'C-iSSESJE6 3 V 

[00 7 1 ] ifc«W4©H##«*Jitf©f<»»J {C. H 

©©, 



[0072] uLhot t*>e». #mM<D'mm^yf> j v- 

^tttcftnfc, t«K©ig^1Iji?n>:r>if£f#sc<h 
I? -5 £> ©■?&£„ #2S§IJ©||*&©7$&©55. S«? 
jgD*ffll>fc*^Bj©^6fe©^j||6KteC>-rtt, 

»£c<. x.— itis if tp<D*s a- (-fg^ra&frofcfe© 

[0073] s/c. *»n<Dgoi©jgfflo5 mmm 
c*fflc>fc*^ia©*Jte©^5 ccfc^rst. msiiS© 

1 . 0mS/c m*»-C* * fc*tc£aHS»H- 

©©. ^**^©e*tt* 1 . OmS/cmHiit 

[0 0 74] (*2 ) H*IM!©3»©»» 1 ~ 1 1 © 
T;l- 5 - >? A^8?=J > ^>if-£iSff 6 0 'C - ffl*tM|£ 9 
5 % R H tf>T©»*EE 5 0V ££«tEPftrr £ta*& 1 0 

oohtf^fcf*©. mnrnmcom-zmmLtcmmx- 

[0 07 5] 
[*2] 



Cll) 



19 
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Sftefltttio 









[0 0 76] (*2) *>5W^36>ftJ:5tC. t»r*l©H 

©*3R>f tf^aSfta* 1 . 0 X 1 0- ls *;l-/dm 3 *fgCD 
3£&»4©igS-e&£>te6. *»-i»aia^Bt«TCO 

,t"j«oawt («□§&#) #si*i,*-r< . ^©sm2 
*at©5fcn<bftoji*3&s i «a%-c* o»3e«jt#t3 o 

Oxio- 1, t;V/dm I t(i-C* 

[0077] awe. ^mm^mmomm 1 ~ 1 1 *s<t:o* 

6. 3 V^^SSl 0 0 0 /LiF©T;US-^AtS^a> 

5^-JAlJ|3>f>f«:i«lfc : * 1 0 m 

ffiXLlOim), C ©i: 5 JCf*J0t L- fcWm£gH<DT>\> 

mm) fci";-A^B3 (Sn-Pb^UfflJS) £im>r 

S2 4 o °a 200 °c«±©ss(c^§nsB#ra 5 0 

IS2 01) „ 40 

[0078] ^©iss*. *m}<D$m<DBm i ~ 1 1 © 

^j&tc «fc & fltnK I, tcmmm.WL<D T )V 5 ^ A««3>^ 

0 *C£U:©*«KS«*> 6 ft S*JB**& ffil » T t » S fc» . 
SBtttCK* b X t, *fC ct -5 3 > ^^^(OmtilM 



KJ: fJ«fiKl/«:fflll^l!©T^ 5 -9 Aftfj?n>:f 

fc«>> 2 0fflbfe«8*PW*t©iR!yffflL,K:Mofc. c©$£ 
mfrhWfyfrta <fc 5 K. *^©»fe©0.fl©^Sfc «fc 
•3 «fi&l/fcffl*SSB©TJl' 5 - 9 > ^tra. 

a#w«»«M(cjD7E.r?»*2 o o •c&>±<Dmmwmfr 
sws**«-a-c«*. & c t k. «t o . *«b#©b^ 

[0 07 9] 

*0. *©Z»KHMtt*tt*4>©-C*.5. 
[HlJ©BM«tK9i3 

[II] ( a ) *§m<D& 1 ©3SJIKDJ&JBK: * SDRa 
^^©flWS^l/fcap^ffiMWH 

(b) |Sl3>f r >-y-*- ; F-©^*Jlto«cL'/c«^:ia 

[B 2 ] ( a ) ~ ( g ) PHJS©»SIK <fc 5«3>f 
>-?©PJ§ffiS£lK!j£-f£*!jiX*I0 

[*f#©iftHJ] 

1 mmm 

2 b»#^«^ 

3 PtSS 

5 mmv~ f 

6 Ft® y - F 

7 WPSPW 

8 ^M^-X 

1 0 SffiHg 

1 i i?«#KfbS:i« 

2 1 T^5-^A?g 
2 2 X^Vi'S 

23 *^fs*>'v-*disrrs«w 

24 jra^ 



(12) I 1 -2 83 874 



[HI 3 




1 

z 

3 

6 HT**9-K 

7 »DW*3 



Mm 



[82] 




^ ^ ^ ^ 




